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Convolutional Neural Network
The convolutional neural network (CNN) is a deep learning,
feed-forward neural network that has excellent performance in
visual imagery analysis area.
CNN layers
• Convolutional Layer
• 𝒀𝑘,𝑙 𝑗, 𝑖 = 𝑿𝑘 ∗ 𝛀𝑘,𝑙 + 𝑻𝑘,𝑙 =  𝑝 𝑞 𝑿𝑘 𝑝, 𝑞 𝛀𝑘,𝑙 𝑗 −
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CNN structure for Multi-view Object 
Classification
• Fully-connected Layer
• each neuron of the fully-connected layer is
connected with every neuron of the previous
layer
• Softmax Layer
• 𝑧𝑖 =
𝑒𝑦
𝑙𝑎𝑠𝑡
𝑖
 𝑗𝜖 𝑔𝑟𝑜𝑢𝑝 𝑒
𝑦𝑙𝑎𝑠𝑡𝑖
Datasets
Coil -100 dataset Multi-view Car dataset
Preprocessing by image enhancement
LTSN enhancement                                MWIS enhancement
Classification Results
Coil-100 dataset The average error rate in ascending order
1 2 3
8 views LTSN (3.87%) MWIS (5.11%) Original (5.23%)
12 views MWIS (1.55%) LTSN (1.92%) Original (2.04%)
18 views LTSN (0.31%) Original (0.34%) MWIS (0.40%)
24 views Original (0.19%) LTSN (0.29%) MWIS (0.34%)
36 views Original (0%) MWIS (0.02%) LTSN (0.14%)
The average error rate of Coil-100 dataset in ascending order
Multi-view Car 
dataset
The average error rate in ascending order
1 2 3
8 views MWIS (4.29%) LTSN (5.21%) Original (6.58%)
12 views MWIS (2.45%) LTSN (2.62%) Original (2.76%)
18 views Original (0.67%) LTSN (0.77%) MWIS (1.08%)
24 views Original (0.22%) LTSN (0.31%) MWIS (0.46%)
36 views Original (0.03%) = MWIS (0.03%) LTSN (0.06%)
The average error rate of Multi-view Car dataset in ascending order
Input Stage Convolutional Layers 
Stage
Fully-connected Layers 
Stage
Classification Stage
Input Layer 3 Convolutional Layers 3 Fully-connected Layers Classification Layer
3 ReLu Layers 2 ReLu Layers
2 Max Pooling Layers 1 Softmax layer
